Based on theoretical and empirical work, we argue that autonomy is likely an important underlying source of healthy sleep. The implication is that 'treatment' for sleep problems cannot be understood as an individual-level behavioral problem but must instead be addressed in concert with larger scale social factors that may be inhibiting high-quality sufficient sleep in large segments of the population. When sleep is understood as a proxy for health, the implications extend even further. Policies and interventions that facilitate the autonomy of individuals therefore may not only help reduce individual sleep problems but also have broader consequences for ameliorating social disparities in health.
Introduction
Numerous studies reveal a strong positive association between both high-quality and sufficient sleep duration and good health [1] [2] [3] [4] [5] [6] . Many interpret these findings as carrying straightforward implications: improving population sleep quality ought to be encouraged. Generally speaking, this is sought by advocating 'sleep hygiene education' and increasing clinical diagnoses and treatment of sleep disorders [6] . The National Sleep Foundation, for instance, offers a set of sleep hygiene tips for those who suffer from insufficient and low-quality sleep.
In this article, we argue that these approaches tend to focus on quick fixes that may improve sleep (through pharmacological aids or behavioral therapies), but may not address the underlying sources of the sleep problems and may fail to help the most disadvantaged people who lack the resources to implement recommended behavioral sleep hygiene practices, thereby exacerbating disparities in health.
In this article, we contend that an underlying root cause of low-quality sleep is individual autonomy and control over one's life. Social epidemiologist Sir Michael Marmot has made a similar argument about autonomy as an underlying mechanism of social disparities in health more broadly [7, 8] , but we find sleep to be an instructive and novel example with which to make this point. Ultimately, the implications for social and health policy are similar.
We approach this issue in the following manner. First, we introduce the concept of autonomy and present evidence to support this hypothesis using current empirical and theoretical work in the epidemiology of sleep. Then, we critically examine the present sleep hygiene recommendations, in light of the fact that they generally fail to address issues of individual autonomy. Further, we point out that individuals with restricted autonomy will be less able to adopt these recommendations than those who are more autonomous. We then discuss a broadened view of opportunities for improving sleep. We conclude by stepping back and showing how this perspective fits into the social determinants of health framework [9, 10] .
Autonomy as an underlying determinant of high-quality sufficient sleep
There is considerable ambiguity and vagueness associated with the term 'autonomy', both in the public health literature but more notably in the philosophy literature [11] . Fortunately, there is a burgeoning discussion in public health that draws on the philosophical work to advance positions regarding justice and health. Following Michael Marmot [7, 8] , we use the term autonomy in this paper to refer loosely to how much control one has over one's life. Because Marmot sometimes slides between definitions of autonomy as either perceived or actual and is largely dependent upon Amartya Sen's conception of capabilities in establishing the normative contours of autonomy [12, 13] , we frame autonomy more conceptually in terms of substantive life projects [14, 15] . Namely, we thus understand autonomy as the self-legislative reflective capacity to control one's life by way of substantive life projects [9, 10, 16, 17] . By substantive life projects, we mean projects that one is, or that one takes oneself to be, committed to; that one incorporates and that one endorses as part of one's identity. For instance, a person who commits to becoming a good skier or who dedicates substantial time and energy to being a good student has incorporated and endorsed these skiing and studiousness as substantive components of her life. One who 'simply skis' or who is 'merely a student' has not. As it happens, substantive life projects are strictly speaking not ascertainable by appeal to simple behaviors. Rather, they are implied or indicated by greater or lesser lifetime achievements, like educational, marital, employment or financial status. While not a perfect metric, the various statuses can serve as helpful indicators. Correspondingly, an emerging literature, herein referred to as the 'social determinants of sleep', has observed that the very same social characteristics that are associated with good health (e.g. high levels of education, being married, being employed and being socially engaged) are also positively associated with both higher quality sleep and healthy sleep durations of between 6.5-8.5 hours per night [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] . These same sociodemographic characteristics are also associated with restricted autonomy [7, 8] . That is, characteristics linked with restricted autonomy (less education, unemployment, being unmarried and low levels of social integration, for instance) are all positively associated with higher risk sleep quality and sleep durations [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] . Other work more directly shows that people with loss of autonomy in their activities of daily living are shown to have more extreme bedtimes and wake times, affecting both quality of sleep and total sleep duration [28] . These empirical findings, as argued in our prior work [14] , support the notion that highquality sufficient sleep can be characterized as a consequence of one's autonomy or the amount of control one has over one's life projects.
In addition, the pathways through which social factors produce suboptimal sleep outcomes more strongly imply a unidirectional and non-voluntary causality than some other health behaviors [14] . The connection between autonomy and sleep can here be understood as arising functionally, via the appeals of practical reason. Those who undertake to sleep 'for a reason'-a reason tied to the projects over which one has or appears to have, some autonomous control-are those who exhibit better sleep. People who are more engaged with their own lives and the lives of their families, people who have more control over their lives and their opportunities and people who design and navigate their own life projects have a reason to sleep and have a reason to gain control of both their sleeping and waking practices (and are more able to make adaptive behavioral changes to improve their sleep). We argue that people who have a projectrelated reason to sleep-say, to succeed at work or with their family or to fulfill in a satisfactory way the projects over which they maintain control-are more capable of higher quality and more sufficient sleep. Their sleep practices are governed 'by their own autonomous determination'. By contrast, the sleep practices and behaviors of those with unhealthy sleep are often governed by external or heteronomous forces and factors (e.g. these could include a combination of work and family stress, chronic activation of the hypothalamic-pituitaryadrenal axis and other physiological dysregulation that interfere with sleep [29] ).
This 'autonomy' interpretation does not appear as readily with other behavioral health concerns such as obesity and smoking (even though it is probably still applicable). Most other health behaviors can be misread as the outcome of bad individual choices, rather than consequences of restricted autonomy. Healthy eating and regular exercise, for instance, can be mischaracterized as rigid choices or tradeoffs. Both may conflict with standing desires and may carry unappealing costs: forgoing a piece of chocolate cake or joining a gym may be too burdensome or expensive, given that there is an appetizing slice of cake immediately at hand. But framing these behaviors as strict choices may also underdetermine the extent to which other factorslike one's autonomous control over one's lifeplay a role. Put another way, one's eating and exercise habits are (perhaps incorrectly) more easily characterized as choices-tradeoffs between benefits and costs-understandable in terms of what one desires. Actors can be understood to value the shorter term pleasures of eating or lazing about over longer term health.
Because poor sleep cannot easily be described as something one chooses (i.e. it is unlikely, and even implausible, that one would choose to have nonrestorative sleep), skeptics cannot argue that people with poor sleep habits simply 'choose' to sleep poorly. Compare, for example, the differences between, say, a supposed choice to have non-restorative sleep versus, say, the choice to eat another piece of cake. Eating a rich dessert has both benefits (taste and satisfaction) and costs (additional calories), whereas non-restorative sleep has no identifiable benefits.
Instead, sleep should be viewed as a consequence of something other than choice. We argue that restricted autonomy is one of the fundamental causes of low-quality sleep. That said, we are not arguing that it is the singular source. In addition to possible underlying physiological conditions (e.g. sleep apnea) that may affect sleep quality and quantity, other candidate factors, such as values, beliefs and attitudes about sleep, may also play a role. For example, recent research shows that maladaptive beliefs about sleep are associated with higher the presence of insomnia [30] . Attitudes about sleep are likely to come early in life, as parenting behaviors surrounding sleep vary widely by culture [31, 32] .
Limitations of the sleep hygiene recommendations
Many have taken a clinical or health education approach to improve sleep, such as interventions or educational programs that teach sleep hygiene [6, 33] . Sleep hygiene is a term used to refer to a set of sleep-promoting habits. A typical list of sleep hygiene instructions can be found on the National Sleep Foundation website and in books on how Cognitive Behavioral Therapy can be useful in treating insomnia [33] and will include some of the following tips:
1. Get up at the same time each day, 7 days a week. 2. Exercise regularly. 3. Make sure your bedroom is comfortable and free from light and noise. 4. Make sure that your bedroom is at a comfortable temperature during the night. 5. Eat regular meals and do not go to bed hungry. 6. Cut down on all caffeine products. 7. Smoking may disturb sleep. 8. Don't take your problems to bed. 9. Do not try to fall asleep. 10. Avoid naps.
The first and most natural observation about the above sleep hygiene recommendations is that they may provide a bandage, but they may fail to treat the underlying causes of low-quality sleep. Some of these sleep hygiene tips are themselves less achievable by people with restricted autonomy. For example, tip 8 bluntly states not to 'take one's problems to bed.' Such a suggestion may not be so simple. Similarly, in response to sleep hygiene tips 3 and 4 about control of one's physical environment, people in positions of reduced autonomy, for example, Implications of social determinants of sleep are often less able to control their physical environment, especially if they live in shared or cramped housing conditions. That is, while some individuals may benefit from adopting better sleep hygiene habits, sleep hygiene in itself is likely not enough to address the root cause or causes of the insufficient sleep. In fact, an American Academy of Sleep Medicine Report on the practice parameters concluded the there is insufficient evidence to support the effectiveness of sleep hygiene education as the only treatment for chronic insomnia [34] .
We argue that policies and interventions aimed at improving sleep should be considerably more expansive than they currently are. They should, in short, be paired with recommendations to facilitate opportunities for engagement and empowerment and take into account the social conditions that influence sleep quality and constrain individual's abilities to sleep well.
We are not suggesting that sleep hygiene behaviors be abandoned. In fact, sleep hygiene behaviors may play an amplifying role in the development of autonomy. For example, if one gets better sleep by reducing evening caffeine intake, one may perform better in school or in the workplace. The fact that these hygiene recommendations may work to alleviate symptoms and may even work to facilitate autonomy suggests that they ought not to be discarded, but rather viewed as one piece in a larger puzzle. Taken collectively, sleep hygiene tips and the findings of sleep researchers point to strong reasons to seek policies that enlarge opportunities for development and growth. We propose that interventions and policies geared to encourage personal growth and enlarge individual opportunities carry both sleep and health benefits.
Implications for social determinants of health
In this special issue of 'Health Education Research' on the Social Determinants of Health, we conclude our argument with a discussion on how the findings in the case of sleep reinforce policy arguments in the social determinants of health literature [7, 10] . If it is true that the healthiest sleep stems from high levels of autonomy, then one ought to encourage 'practices' and 'projects' that will then promote optimal sleep. That is, in order to improve population health by enhancing sleep, energy is best focused on ensuring that opportunities for freely willing life projects are distributed as widely as possible. Link and Phelan [35] have made similar arguments stating that health policies, policies and interventions should be more universal and less dependent on individuals having resources to execute a set of instructions.
We have used the case of sleep hygiene tips as an example to show that the domain of the health policy maker and health educator is considerably broader than it might first appear. Rather than being concerned primarily with healthy sleep habits or making changes in other 'voluntary' behaviors, one instead must be concerned with the whole life package. In our example, if sleep tracks autonomy; if the objective is to promote the health of the public and if the public is not as healthy as it could be because it is not sleeping optimally; then, ceteris paribus, citizens burdened by other concerns quite independent of their sleeping, but that nevertheless impinge on their sleeping, will be better off healthwise if 'relieved of these concerns'.
The social epidemiology literature shows that neither access nor utilization of medical treatments at the individual level can account for the widely observed disparities in health by socioeconomic status [9, 10, 36] . In fact, differences in health behaviors at home and in the workplace also cannot explain the different health outcomes [36, 37] . Instead, the literature suggests that inequality of opportunity and agent autonomy play an important role in determining the health of given individuals [9, 10] . The social determinants of sleep literature reinforce these findings. What it also does is suggests a causal pathway linking autonomy and availability of opportunity to healthy sleep. We have argued elsewhere that this causal pathway is easier to understand for sleep than it is for other health behaviors because depriving oneself of high-quality sufficient sleep is not a enticing choice in the same way that other health behaviors such as eating ice cream or smoking a cigarette offer a tradeoff [14] .
That is, current findings in the epidemiology of sleep suggest that healthy sleep is tied to underlying levels of autonomy, rather than a voluntary choice to sleep well. High-quality sleep is achieved best not through instructing people to select a series of choices about sleep hygiene but rather by improving the circumstances in which one lives.
The implications of this finding are that health providers and educators underdetermine, and consequently under treat, sleep problems if they only offer up recommendations that treat sleep as an active choice. Instead, a broad spectrum of political and social considerations must be brought to bear on the problem of poor sleep and poor health. The health policy implications for the social determinants of sleep and the social determinants of health are synonymous. The way to ameliorate the observed disparities in both sleep and health is to address the underlying sources (i.e. restricted autonomy) of the disparities problem and not focus on treating the symptoms.
